The enigmatic oncogene and tumor suppressor-like properties of RAD54B: Insights into genome instability and cancer.
One of the major challenges to the cell is to ensure genome stability, which can be compromised through endogenous errors or exogenous DNA damaging agents, such as ionizing radiation or common chemotherapeutic agents. To maintain genome stability the cell has a multifaceted line of defense, including cell cycle checkpoints and DNA damage repair pathways. RAD54B is involved in many of these pathways and thus exhibits a role in maintaining and repairing genome stability following DNA damage. RAD54B is involved in cell cycle regulation after DNA damage and participates in homologous recombinational repair, which ensures the precise repair of the most deleterious DNA lesions, double-stranded breaks. This review focuses on structural aspects of RAD54B, molecular functions associated with its cellular roles in preventing genome instability, and how aberrant function contributes to oncogenesis. By understanding how aberrant RAD54B expression and/or function can contribute to oncogenesis, novel therapeutic approaches that specifically exploit these aberrant genetics are now being explored for precision medicine targeting. RAD54B represents an ideal candidate for synthetic genetic therapeutic approaches (synthetic dosage lethality or synthetic lethality), which are designed to target the specific genetics associated with cancer formation. These therapeutic approaches represent a precision-based approach, which is ideal as we are now entering the era of precision medicine.